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OBJECTIVES
This study aims to conduct a preliminary analysis of soil in
Gwinnett County to ascertain soil lead levels. Research from
2018 by the Saikawa Lab at Emory University discovered lead
slag in residential and community gardens in Atlanta’s Westside
area in Fulton County, now considered a Superfund site by the
EPA. In partnership with Saikawa Lab, this study expands upon
that work to determine the status of lead contamination in the
Metro Atlanta region of Georgia.

INTRODUCTION
The CDC estimates that more than 500,000 children between
ages 1 and 5 in the United States have blood lead levels high
enough to damage their health.1-3 No level of lead can exist
safely in the human body since it serves no biologic need and, if
present, lead can disrupt homeostasis in the bones, brain, and
more.1, 4-6 Past use of lead paint and leaded gasoline, as well as
manufacturing and disposal procedures in lead-based industries
have contributed to lead contamination in soil and water.1,2,4,7
Now, the risks of lead contaminated soil and, subsequently,
produce pose a new challenge.2,8 Table 1 provides estimated
classiﬁcations of soil lead contamination levels based on current
research.9
Soil Lead Level (ppm)

Level of Lead
Contamination

10 - 50

Average Geologic
Background

50 - 400

Caution/Concern Level*

> 400

Hazardous Level

Table 1. Lead naturally occurs in soil and, therefore, has a known
geologic background measured in parts per million, or ppm. A
value of 1 ppm states that, for every million "parts" of soil by dry
weight, there would be 1 part of that contaminant present. As of
2001, the United States Environmental Protection Agency
deemed >400 ppm of lead in soil as hazardous, so any sample
levels beyond this would be reported for further evaluation and
remediation.10
Direct consumption of soil with hazardous levels of lead
contamination, or the produce grown from it, has the capability
of contributing to various diseases and disorders, ranging from
inﬂammation to cancer.11 Table 2 provides further information
about the dangerous effects of lead on human health.
Blood Lead Reference < 3.5 μg/dl
Value (as of May 2021)
Effects

Blood lead level of 5 μg/dl:
● Diminished IQ scores and
academic achievement
● Increased behavioral
problems
● In the womb: reduced fetal
growth
Blood lead level of 10 μg/dl:
● Increases in behavioral
effects and delays in
puberty
● Decreases in hearing,
cognitive performance, and
postnatal growth/height

Select site where
you want to test
soil lead
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Scan to view a
video from the
CDC on
instructions for
soil collection for
analysis.

Watch instruction
video on how to
collect the six scoops
into a container

Mix the soil within the
container and remove
all rocks/twigs. Allow
to dry in the sun.

Move two cups of
the soil into a
quarter-sized Ziploc
bag.

Label the sample on the
Ziploc bag with a sharpie,
denoting ﬁrst/last name,
sample number, and GPS
location

Figure 3. Map of soil sample locations. Each sample is associated
with their respective GPS coordinates designating their collection
site. Samples II1 and II2 are within the same residence and is
shown on the map as only II1.

Doe, Jane
1/1
34° 0' 36.647" N
84° 3' 38.996" W

Results from this pilot study show that, within the thirteen
residential properties evaluated, all sample readings were within
geologic range of lead naturally found in soil, at this time listed
as less than 50 ppm.9 One possible reason for this could be due
to Gwinnett County having fewer homes built pre-1978 in
comparison to other counties, but unfortunately this study did
not request this information for evaluation.16 Older homes built
prior to 1978 are likely to have lead-based paint, which is one of
the common risk factors for lead exposure with children.1,11
Sample AK1 was obtained near the railroad tracks for evaluation
and it was found to have lead levels that surpassed the geologic
range of 50 ppm. Many reasons can be attributed to this, such as
lead emissions from coal-burning steam trains of the past, dust
from uncovered lead or lead concentrate being transported
along the railroad, lead based paint that were used on old
carriages, and even lead brake linings.17 Overall, of the samples
analyzed, there were no signiﬁcant levels of soil lead
contamination that would warrant further evaluation.

Caution/Concern Level (50 ppm - 150 ppm)

Geologic Range (<50 ppm)

CONCLUSION
Figure 1. Prepared soil samples of pilot study.
Soil Sample Analysis
● Soil samples were analyzed using the Niton XL3t XRF
Analyzer, a handheld X-ray ﬂuorescence device that uses
ionizing x-ray radiation to identify the elemental composition
of materials.

Figure 4. Average Lead Level (ppm) found in each soil sample
collected, four measurements per sample. Error bars represent the
respective standard deviation to the mean of the average lead level
of the soil sample. The total % RSD (relative standard deviation)
represents the precision of the average of each sample with lower
percentage values indicating higher precision.
Location Markers

< 10 μg/dl

Table 2. Effects of lead toxicity on children and adults.11

Lead contamination became an issue due to historical use of
lead-based items such as tetraethyl leaded gasoline, lead-based
paint, lead coated plumbing materials, and industrial waste.11-15
These historical lead sources have contributed to contamination
of homes, water, and soil, especially within disadvantaged
communities.11,12,14 The greatest predictors of elevated blood
levels include race and socioeconomic status.1,11,14,15 The
interrelatedness of these two risk factors are not well teased
apart, but as poverty increases, so does the percentage of
children with elevated blood lead levels.1,13

Soil Sample Collection Process:
● Materials: trowel or digging tool, container for mixing soil,
quart-sized plastic bag, and a waterproof marker or pen.

Adults

● Decreased motor skills
● Osteoporosis due to
Vitamin D suppression
● Difﬁculties with memory
or concentration
● Delayed healing
● Increased risk of
cardiovascular death
and kidney damage
● Reduced sperm count
and abnormal sperm
● Miscarriage, stillbirth, or
premature birth

DISCUSSION

Soil Sample Collection Parameters:
● N=14 soil samples were collected within Gwinnett County,
Georgia (See Figure 3).
● Goal was to collect from areas that are in active use or from
gardens used for produce.
● Thirteen samples were collected from residential areas and
one sample was collected near a railroad track (AK1).

*Research suggests that levels between 50-400 ppm could still be levels
of concern.

Children

RESULTS

MATERIAL AND METHODS

Figure 2. XRF device analyzing soil sample.
● The sample was kept in its original bag and measured four
times for thirty second intervals.
● The analysis outputted from the device provided the amount
of elemental lead in parts per million (ppm) as well as the
instrument error as two standard deviations (See Table 3).

Average Lead Level (ppm) w/ Instrument Error (2 Std Dev)

Mean

SD

% Total RSD

MC1

nd ± 4

4±2

4±2

nd ± 3

4.0

± 0.0

0

VS1

17 ± 4

21 ± 5

24 ± 5

19 ± 4

20.3

± 2.99

14.7

JD1

20 ± 4

21 ± 4

12 ± 4

15 ± 4

17.0

± 4.24

25

JM1

21± 4

22 ± 4

29 ± 4

22 ± 4

23.5

± 3.7

15.7

BG1

25 ± 5

19 ± 4

26 ± 5

23 ± 4

23.3

± 3.1

13.3

AY1

18 ± 4

11 ± 3

10 ± 3

22 ± 4

15.3

± 5.74

37.6

SP1

35 ± 5

31 ± 4

34 ± 5

38 ± 5

34.5

± 2.89

8.4

AK1

53 ± 6

88 ± 7

44 ± 5

67 ± 6

63.0

± 19.17

30.4

II1

14 ± 4

10 ± 4

18 ± 4

18 ± 4

15.0

± 3.83

25.5

PW1

23 ± 4

22 ± 4

27 ± 4

23 ± 4

23.8

± 2.22

9.3

JG2

37 ± 5

37 ± 5

37 ± 5

28 ± 5

34.8

± 4.5

12.9

EL1

20 ± 4

20 ± 4

20 ± 4

18 ± 4

19.5

± 1.0

5.1

II2

19 ± 5

14 ± 4

18 ± 5

15 ± 5

16.5

± 2.38

14.4

SO1

20 ± 4

14 ± 3

18 ± 4

16 ± 4

17.0

± 2.58

15.2

Table 3. Raw data of soil sample lead analysis, listing average lead
level (ppm) with instrument error as two standard deviations. We
are 95% conﬁdent that each sample is representative of the soil in
the given area of testing.

The careful monitoring and removal of lead-based paint in
communities has decreased the incidence of acute lead
poisoning, but other sources of lead exposure are still being
documented and analyzed, such as soil and water lead
contamination.13-15 Additionally, there now exists the problem of
discovering children with mildly elevated blood lead levels on
routine exams with no outward symptomatology, but, on later
exams, are found to have deﬁcits in their developmental
milestones.12,13 Systematic programs that pinpoint these areas of
lead contamination from soil and dust do not exist.12,15 While soil
lead contamination was not found at signiﬁcant levels in this
study, it is still important to be aware that lead contamination is
still a prevalent issue since lead-based products are still used
today.
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